Abstract: An expected accident can happen at any time during a routine practice in the dental office due to the types of instruments used. One of the instruments used in routine dental practice is a high speed drill and a bur. If Personal Protective Equipment (PPE) is not practiced at any time in the dental office, very serious injuries could easily happen to the clinician, staff or to the patient.
Introduction
Work-related injuries can happen anywhere and anytime. They are unexpected occurrences and can affect anyone, regardless of their background, skillset, or professional affiliation. The injury can be minor or life-threatening. It is important to be aware of the types of injuries that people can sustain in the work place as well as being knowledgeable about how to prevent them from occurring [1, 2] .
Dental professionals are more vulnerable to work place injuries during day-to-day operations in the office as compared to any other healthcare professionals. According to research on work-related injuries, most occupational hazard injuries in the dental office cause the dentist to become more cautious about his overall health [1] . Due to the nature of the dental profession, the chances of being exposed to dental materials that may cause a simple allergic reaction or result in a systemic disease, are understood and noted by the professional [3] . Prolonged and static postural positions are also commonplace in the dental profession. These types of positions may also result in musculoskeletal and nerve injuries of the neck, shoulder, back and hands [4] .
Despite technological advancements in the dental profession, work-related injuries are inevitable. Many of these injuries occur as a direct result of needle sticks, which result in concern about contracting blood borne infections. Injuries of a projectile nature may also occur. For example, a small sharp bur from the high speed can cause direct bodily injury from hitting any part of the body, such as the eye. Another possible injury could occur from oral surgery instruments during treatment. An injury can happen at any time, to the clinician, staff, or patient during patient treatment, due to the nature of instrument design. Some of the instruments are sharp, such as drill burs. In addition, hand instruments with sharp working ends can also cause injury during treatment. These kinds of instruments are very prone to possibly causing damage to the clinician or the patient.
Studies have shown that a dental practitioner may have a wide variety of physical and psychological ailments, which are induced or aggravated by work specifically and greatly affects the health of dental professional [5] .
The selection of appropriate dental instruments such as high-speed hand piece and a bur is key for the safe and effective removal of dental hard tissues and caries in an efficient manner that also maximizes ergonomics for the dentist. 
Case Study
This is a case of a dentist with 16 years of experience who performed an examination on a new patient who presented with a dental emergency. One of the patient's chief complaints was "I cannot bite evenly and I always hit my right side first. I keep getting pain in my lower jaw every time I chew." Based on the patient's chief complaint, a limited clinical exam was done. The clinical examination revealed the presence of three metal ceramic crowns on the mandibular right posterior on teeth numbers: 28, 29 and 30. These crowns appeared to have been placed recently. The occlusal anatomy was flat with no evidence of porcelain fracture. The margins seemed to be questionable due to a slight catch with an explorer. The surrounding soft and hard tissue appeared to be with in normal limits. There was no swelling, bleeding, or inflammation. After checking patient's occlusion, the clinical findings were consistent with hyper-occlusion in the areas of teeth numbers 28, 29, and 30, which were covered with PFM crowns. The patient was informed that the two crowns on the mandibular right side showed evidence of being slightly higher than the rest of the teeth and required adjustment.
At the commencement of the adjustment procedure, the dentist noticed a slight vibration and a funny noise coming from the hand piece. He stopped the flushing process and checked to see if the bur was engaged properly. He decided to try flushing the hand piece one more time while sitting at the 12 o'clock position. After stepping on the rheostat, he heard an unusual sound from the high-speed hand piece again. Then, suddenly, a piece from the diamond bur split and flew off. At the exact same time, he felt a slight sting on his own chin but felt no pain. Within a few seconds, he noticed a small amount of blood dripping from the mask he was wearing. He removed the mask in order to check his chin in the mirror and saw a very small bleeding laceration. The bleeding was managed by rinsing the area with hydrogen peroxide (H 2 O 2 ) and applying a band-aid. The entire ordeal lasted between 5 and 10 min and the patient was unaware of what had happened.
This patient was the last patient of the day, and thus the dentist presumed that the bur, which flew out of the hand-piece, might have been bent from previous use, which may have caused the problem. The dentist placed a new diamond bur into the hand-piece and completed the procedure. The patient was dismissed in stable condition. The dentist then went back and began palpating his chin in the area of the injury. He noticed a slight swelling as one would expect. He tried to locate the piece of the bur in the surrounding area but was unable to do so. He left the office and went home without finding the broken piece of the bur.
Later in the day, the dentist felt a slight hardness and slight pain upon palpitating the area. By the next day, the swelling had progressed slightly and the dentist felt a slight pain upon palpitation or any movement, such as chewing Figures 1 and 2. He did not think that the small piece of bur was lodged in his chin. A decision was made to have radiographs taken, which included a panoramic and a peri-apical radiograph. Subsequent review of the radiographs revealed a radiopaque image consistent with a broken piece of the bur in the soft tissue of his chin, in the vestibule of the mandibular anterior left side Figures 3 and 4 . 
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After identifying the problem, an initial attempt to remove the foreign object in the body was aborted due to pain. A later attempt was made by a colleague using local anesthesia. This resulted in the successful removal of the piece of bur without any complication. Figures 5 and 6 post treatment showed complete healing. After identifying the problem, an initial attempt to remove the foreign object in the body was aborted due to pain. A later attempt was made by a colleague using local anesthesia. This resulted in the successful removal of the piece of bur without any complication. Figures 5 and 6 post treatment showed complete healing. 
Discussion
Most dentists are more concerned about their patients and staff and pay little attention to the potential for injury to themselves. Unexpected occupational injuries can occur in dental practices, despite the state of the arts equipment in the office. These hazards can be broadly categorized as: physical, chemical, biological, mechanical, and psychological. Physical and mechanical hazards can include such things as eye injuries resulting from projectiles, cuts from sharp instruments, or puncture wounds from needles or other sharps. Such injuries can result in the transmission of serious infectious diseases to the dental worker as well [6] .
Review of the literature on dental tool manufacturing guidelines, how each tool is made, and their safety concerns perhaps could minimize dental office accidents by a great percentage. The dental bur is one of the tools frequently used in the dental office. Each type has its own unique design and is used for a specific purpose. Eric Schwarzenbach, president of Rollmatic Inc., Mundelein, IL, USA, agreed that tool support is vital when grinding. "We have a system where we clamp the bur right behind the head" he said. "A dental bur is very weak at the shank, and if you don't have a good support system, you can't grind accurately and it will deflect all the time" [7] [8] [9] .
Although most dental burs have the joint located in the posterior part of the head, others have the joint located within the shank and have carbide necks and heads. A carbide bur is stiffer and stronger than a steel bur, but it is also more brittle. A carbide bur's neck if subjected to a sudden blow or shock may fracture, whereas a steel bur's neck tends to bend. A bur that is even slightly bent produces increased vibration and overcutting that causes unnecessary damage to tooth structure. Although steel necks reduce the risk of fracture during use, they may cause severe problems if bent. Either type can be satisfactory, and other design factors are varied to take maximal advantage of the properties of the material used [10, 11] .
Dental practitioners must educate themselves and be familiar with every tool they use in the office by following the manufacturer's safety guidelines and instructions. A replacement guideline for each instrument is one of the most important instructions necessary to follow in order to avoid accident or injury to the patient or staff during any dental procedure. It is understandable that following the recommended guidelines may increase the overhead cost for the office; however, the benefits far outweigh the costs when safety for the patients, staff and doctor is the primary consideration.
It is advisable, and in some instances mandatory, to practice using items such as rubber dams, ligatures, or throat packs, during dental procedures in order to protect the patient. Additionally, these procedural practices may also be considered proper personal protective equipment or Personal Protective Equipment (PPE) in order to protect the patient, staff and clinician. Even when following all precautions, accidents may still happen and when they do occur, one must make sure to take total control of the situation and assume the worse when a dental item disappears during treatment. Knowing what to do can be extremely important, both medically and legally [12] . 
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Conclusions
Every member of the dental team must be aware of safety precautions and how to practice prevention, which is a necessity for the safety of the patients and themselves, regardless whether the treatment is simple or complex. The OSHA, Occupational Safety and Health Administration, guidelines for Personal Protective Equipment (PPE) must always be adhered to and followed strictly.
The general health of the dentist and staff in the dental office is a priority matter in order to create a safe working environment and a sound practice. Following safety guidelines can minimize most of the dental related injuries that happen in the dental office. There is a need therefore to educate and make dentists aware of potential hazards and the methods of their prevention. We have an ethical obligation that prevention must come first when we perform any type of treatment to the patient.
